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TOM TAT
Bai bao khao sat anh huong ctia dung méi dén chét lwong ctia graphene bang viéc phén tich phd Raman va UV-
vis sau khi transfer graphene. Két qua cho thiy rang viéc sir dung dung mai acetone cho chét lwong graphene tot
nhat.
ABTRACT

In this paper, we focused on investigating the influence of the solvent to transfer graphene by analyzing
graphene Raman and UV-vis Spectroscopy after transfering. Thereby we showed that using the acetone will optimize
the process of transfer.
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1. PAT VAN DE

Graphene 1a mot tim phang ctia cac nguyén tir carbon duoc xép chit mot cach day dic trong
cau trac mang td ong co bé day mét 16p nguyén ti, nd da tré thanh mot cude cach mang trong
gi61 khoa hoc ¢ cac linh vuc cong nghé nano va vat ly chat rin nho cac tinh chat hiém co.
Graphene duoc mong cho nhu mot loai vat liéu co thé thay thé cho silicon trong linh vuc dién ta
va ung dung trong nhitng cong nghé tién tién khac [1].

Nho d6 truyén quang hoc va do dan dién cao, graphene dang duoc coi nhu mét dién cuc dan
dién trong sudt tiém nang. So vdi dién cuc dan dién trong sudt truyén théng nhu indium tin oxide
(ITO), mang graphene c6 do bén co hoc cao, linh hoat, va on dinh vé mit héa hoc [2]. Tuy nhién,
dé c6 thé ché tao duoc dién cuc dan trong sudt, nguoi ta cin c6 mot mang graphene du rong.
Hién nay, phuong phap tdi uu dé tao ra cac mau graphene don 16p c6 bé rong 1on 1a phuong phap
lang dong hoi hoa hoc (Chemical Vapor Deposition — CVD) [3]. Trong phuong phap nay, nguoi
ta da phat trién graphene trén cac dé kim loai nhu Ni [4], Pd [5], Ru [6], Ir [7] va gan day hon la
Cu [8]. Cac nghién clru gan day ciing cho thiy viéc ché tao graphene trén dé Cu sé tao duoc cac
mau graphene c6 bé rong 16n, chat luong cao, don 16p va la ung cr vién sang gia cho viéc thay
thé ITO dé tré thanh dién cuc trong sudt [9].

Tuy nhién, hau hét cic ing dung cta graphene doi hoi né phai nim trén mot bé mit cach
dién. Piéu nay cho thdy nguoi ta phai tim cach chuyén graphene duoc phat trién trén mot dé kim
loai sang mot dé thich hop dé ting su linh hoat trong viéc nghién clru va ng dung. Qua trinh
chuyén graphene tir dé kim loai sang dé khac thich hop duoc goi la qua trinh transfer graphene.
Hién nay c6 mot s6 phuong phéap transfer graphene duoc sit dung nhu phuong phap roll-to-roll
[10] va phuong phap dn mon truc tiép dé kim loai [11]. Phuong phap roll-to-roll 1a phuong phap
transfer kho két hop vé6i polymethyl methacrylate (PMMA). Phuong phap nay c6 thé transfer
graphene c6 kich thudcdén 30 inch nhung rat dé lam hu hai graphene va két qua mau graphene
c6 dién tro kha 16n. Phuong phap tht hai 1a: cho 16p dé dugc an mon truc tiép trong dung dich sat
(IT) clorua véi sy hd tro cia polydimethylsiloxane (PDMS). Phuong phap nay cho két qua
transfer kha t6t nhung quy trinh thuc hién kha phirc tap va thoi gian ciing kha dai.
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Nghién ctru nay khao sat qua trinh transfer graphene tir dé Cu sang dé SiO,/Si nho su hd tro
cia PMMA c6 két hop véi dung dich sat (III) clorua. Két qua nhan thay rang qua trinh chuyén
graphene phai duoc thuc hién sao cho van duy tri dugc chat luong mang graphene trén dé moi,
mat do cac vét nut khong 16n va han ché t6i da anh hudng cua tap chat con sét lai do cac hoa chat
trong qua trinh transfer. Nghién ctru cling danh gia dugc vai tro cua viéc lua chon dung moi dé
tay sach hoa chat con bam lai sau qua trinh transfer. Cac két qua nay nham dinh hudng cho viéc
chuyén graphene dat duoc chat luong tét, co thé tng dung lam linh kién va nhiéu nghién ciru
khac

2. QUY TRINH THU'C HIEN TRANSFER GRAPHENE
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Hinh 1. Quy trinh Transfer graphene
Hinh 1 thé hién quy trinh transfer graphene theo cac budc sau:

. Xir Iy dé Si: @é Si duoc ngam lan luot trong cac dung dich aceton va iso propanol
mdi loai 1 gio. Dung sting hoi thdi cho bay dung méi, sau d6 bao quan trong hop kin nap.

. Cdt va co dinh la dong trén do co graphene: 1a dong theo kich thudc phu hop véidé
Si. Sau d6 c6 dinh mau dong trén mot tam nhya déo PE bang cach dinh bang dinh & bén mép
mau déng vOi tam nhua.

. Péng rdan la dong coé trong graphene véi PMMA: thuc hién viéc phu quay (spin
coating) cho hé Gr/Cu/Pet v6i dung dich PMMA. Téc d6 quay 1000 vong/phut, (khong rd nghia).
Sau khi spin coating, mau duoc sdy & 60° C trong 1 gio dé PMMA déng rén.

. An mon dong: dung kéo cat bo phan bang dinh & mép 1a ddng, tach 14 dong khoi tam
PE. Ngam l4 dong trong dung dich FeCl;1.4M trong 35-45 phut.

. Transfer: chuyén mau ra khéi dung dich an mon va cho vao petry nudc cat dé ria
mang PMMA/Gr, tiép theo dung lam thuy tinh transfer mang qua petry nudc cat khac roi tur do
transfer 1én SiO,/Si. U nhiét ¢ 80°C trong 1 gio.

. Tay PMMA: PMMA sé& duoc tiy voi cac dung moi khac nhau: (1) Acetone; (2)
Acetone + Isopropanol; (3) Isopropanol; (4) Cloroform dé lua chon dung mai t6t nhat.
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3. KET QUA VA BAN LUAN

Hinh 2. Phé Raman ciia graphene trén dé dong (graphene/Cu) dwoc ché tao bing phwong
phap CVD

Hinh 2 cho thay cac dinh pho dic trung cta graphene 1a D, G va 2D.Déi voi graphene c6 cac
dinh D va G nam 6 vi tri 1360cm™ va 1560cm™. Dinh G 1a do cac nguyén tir cacbon lién két voi
nhau tao thanh vong va chudi nguyén tir, va c6 thé bi thay doi tiy vao budc song va ning luong
kich thich. Pinh D hinh thanh do cac trang thai sp’ trong mang graphene. Cuong d6 dinh D so
v6i dinh G cang thap thi ching to chat luong graphene cang tot. Dinh G la dinh chinh bén trong
phd Raman cia Graphene, dai dién cho cu hinh lién két phing sp” cua carbon dé tao thanh
graphene. Vi tri va do rong cua dinh G cho biét d6 day cua cac 16p Graphene. Pinh G rat nhay
voi tap chat va co thé suy giam cuong do néu co tap chat trong Graphene. Dinh D la dinh cia tap
chat hay khuyét tat c6 trong mang Graphene. Pinh nay la két qua cua qua trinh dao dong cua 1
phonon bén trong mang tinh thé. Dinh D thuong nho trong Graphene. Hon nita, cuong d6 dinh D
ty 1& thuan voi muc do khuyét tat bén trong mang. Pinh 2D, hay con goi la dinh G* trong cac
nghién curu vat liéu lién quan dén carbon nanotubes. Pinh nay nhu la dinh D thu 2, n6 la két qua
ctia qua trinh dao dong 2 phonon bén trong mang tinh thé nhung khac dinh D & chd 1a khong phai
do cac khuyét tat hay tap chat gay ra. Hay ndi cach khac, dinh 2D chi duoc dung dé xac dinh do
day mang Graphene.
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Hinh 3. Phé Raman ciia graphene sau khi transfer va dwoc tiy PMMA bing cic dung mdi
khac nhau: (a) Acetone, (b) Acetone + Isopropanol, (c) Isopropanol, (d) Cloroform.

Hinh 3a, dinh G véi dich chuyén xanh so véi dinh phd chuan 5cm™, ching t6 16p dung moi
chua duoc xir Iy hoan toan khi tay PMMA. Mit khac, diéu nay ciing co thé do su khong tuong
hop giita bé mat dé va mang graphene, tao ra (ng suét trén mang graphene, dan dén lam dich
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chuyén dinh G. Dinh 2D vdi dich chuyén do so véi dinh phd chuan 40cm™, dugc giai thich do
mang graphene xuat hién tng suét, su sip xép ciu trac mang bi thay doi, nguyén nhan vi trong
thao tac transfer lam xuat hién bong khi. Trong truong hop, néu PMMA con vuong lai trén mang
graphene, cac nhom chirc ester co mit trong ciu triic phan tt PMMA sé& hap thu hoi am trong
khong khi trong thuc té lam thi nghiém & méi truong khong khi binh thuong, c6 mit cac goc -OH
tir phan to nudc co thé gin vao PMMA hoic gin vao mang graphene dan dén su dich chuyén
dinh phé 2D manh.

Hinh 3b l1a két qua ctia qua trinh xr Iy mau lan luot bang acetone va isopropalnol mdi dung
moi dugc dung dé ngam graphene trong 30 phit. Quan sat duoc ving D ¢o cuong do khong 6n
dinh, chiing t6 mau con tap chat khong xac minh dugc. Béi vi sau khi xtt Iy dung méi, chiing toi
chua xac dinh duoc liéu dung méi c6 thé con vuong lai, hay PMMA chua duogc tiy sach dan dén
su bat 6n dinh trong ving D. Nhung so sanh véi hinh 3a cung hinh 3c 1a két qua xtr ly mau chi
voi isopropalnol, thi chung t6i dit ra gia thuyétdo dung maéi hoa tan duoc hop chat khong phan
cuc ma PMMA 1a chat phan cuc do thanh phan —CHj; giy ra, nén PMMA tan khong t6t trong
dung moéi, vi vay co thé két luan 1a con PMMA trén mang Graphene.

Hinh 3d cho thay pho bi nhiéu manh, ching to mét luong tap chat khong nho chua duogc tay
rira, nguyén nhan c6 thé dugc hiéu nhu d6 hoa tan cia polymer tiy thudc vao khoi luong phan ti
trung binh va do da phan tan cua polymer d6, diéu nay phu hop véi két qua nghién ctu trong
[14], va trong [12,13], cho thdy PMMA tan rat tot trong dung moi chloroform, tuy con han ché
boi anh hudong cia khéi lugng phan tir trung binh, cau trac mach polymer, lugng PMMA su
dung,...
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Hinh 4. Phé truyén qua UV-Vis ciia graphene sau khi transfer va dugc tiy PMMA bing
Acetone (Gr-A), tay lan lwot véi Acetone + Isopropanol (Gr-Acetone-Iso), Isopropanol (Gr-
Iso), va Cloroform (Gr-Chloroform).

Hinh 4 la pho truyén UB-vis cua graphene voi cac dung méi tay riaa khac nhau két qua cho
thay bon mau c6 do truyén qua trung binh khoang 80% trong ving kha kién va ria hong ngoai. O
khoang budc song tir 380nm dén 600nm, mau xu Iy bang chloroform cho do truyén qua thap
nhét, chimg t6 PMMA chua duoc tay rira hoan toan trong dung méi chloroform, hinh thanh mét
16p mang lam giam do truyén qua ciia mang graphene. Nguoc lai, mau xu Iy bang acetone cho do
truyén qua cao nhat trong bén mau, PMMA duoc tay ria tot khi xir Iy bang dung maéi acetone.

4. KET LUAN

Viéc chuyén Graphene dugc ché tao bang phuong phap CVD trén dé dong sang dé cach dién
Si04/Si chiu su anh huong ctia dung méi dén qua trinh tiy PMMA. Bing cach phan tich phd
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Raman va UV-Vis, cho thay sir dung dung moi acetone s& gitp t6i uu hoa qua trinh tay PMMA,
lam giam thiéu cac tap chat va cho duoc phd co d6 truyén qua cao.
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